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1.0 Introduction

The Hawaii WindpowerWorkshop,held in Honolulu, Hawaii on March 21 to 22,
1994, wassponsoredby the U.S. Departmentof Energy(DOE) and the State of Hawaii
Departmentof Business,Economic Developmentand Tourism (DBEDT). The Pacific
International Centerfor High TechnologyResearch(PICHTR) organizedand conducted
the workshopin cooperationwith U.S. DOE, the National RenewableEnergyLaboratory
(NREL), DBEDT and the Hawaiian Electric Company(HECO). About 80 key members
from local and federal governments, the Hawaiian utilities, the wind industry,
environmentalandlocal community-actiongroupsandthe public attendedtheworkshop.
SeeappendixA for thelist of participants.

Therearetwo overallgoalsfor thisworkshop:

to support the integration of additional wind power into the Hawaiian utilities
supply mix by providing up-to-date information and transfer of modern wind
technologyto thevariousstakeholdersin Hawaii’s energyarena,and

to identify appropriatemechanismsfor considerationof windpowerwithin the IRP
process.

The workshopwas organizedinto a seriesof five sessionswith a total of ten, one-
hour panel discussions.See appendix B for the workshop agenda.Eachof the panel
discussionsincludeda 3-minutepresentation,followed by three,5-minute panelmember
responses(panel 1 had 5 members), and a 15-minutegeneral questionand answer
period. Eachof the sessionsand paneldiscussionsaresummarizedin theseproceedings
asshownin theTable 1.1.

See appendicesC through F for copies of the presentationcharts/slides,and
detailednoteson the panelmemberresponses,and thegeneralquestionsandanswers.
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Section Session Panel Topic

1.2 1 History of Windpower in Hawaii

2 2 TechnologyandResourceStatus

2.1 2 1 TechnologyandIndustry

2.2 2 2 ResourceAvailability

2.3 2 3 Utility InterfaceIssues

3.0 3 Project DevelopmentandImplementationIssues

3.1 3 4 ProjectDevelopment

3.2 3 5 GovernmentSupport

3.3 3 6 Benefitsof Windpowerto Hawaii

3.4 3 7 IntegratedResourcePlanning

4.0 4 StakeholderPerspectives

4.1 4 IntroductoryComments

4.2 4 8 Public Perspectives

4.3 4 9 RegulatoryPerspectives

4.4 4 10 LegislativePerspectives

5.0 5 Wrap-Up, Conclusionsand Recommendations

Table 1.1 Organizationof theProceedings
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1.1 Opening Comments

Andrew Trenka, PICHTR vice presidentfor engineeringsystems, started the
Hawaii Windpower Workshop off by welcoming the participantson behalf of the
sponsoring agencies, the U.S. DOE and the State of Hawaii DBEDT and
acknowledgedthe contributions made by HECO and the Hawaii Natural Energy
Institute of the University of Hawaii and NREL in the organizationandcoordination
of the workshop. He expressedappreciationfor the sponsorssupport and their
interestin the topical areasof wind energy.Healso extendedhis appreciationfor the
participantsin sharingtheir perspectiveson Hawaii’s energyneedsspecificallywind
power. Naming the various types of groups and organizationspresent,Mr. Trenka
pointedout that the integrationof all thesegroupsis essentialto putting togethera
viable plan for the implementationof wind energyin Hawaii:

• wind industry
• governmentagencies,bothstateand federal
• statelegislators
• regulators
• utilities
• generalpublic (includingadvocacyandconsumerorganizations)

He thenwenton to paraphrasetheobjectivesof the workshop1:

1) Examine the viability of stimulating the integrationof windpower into the Hawaiian
energymix.

2) Discussthe advancesof wind technologywhile touchingon the successstoriesand
innovative approachesto the implementationof windpower on the mainlandas well
asworldwide.

3) Identify the appropriate and neededaction for integrating windpower into the
Hawaiian utilities via the integrated resource planning (IRP) processand other
relevantinnovativeapproaches.He pointed out that oneof the reasonswhy PICHTR
strove so mightily to hold the Windpower Workshop in March was becauseIRP
planningactivities were in processat that time and it was hopedthat the deliberation
from the workshopwould help to impact that planningprocess.He emphasizedthat
the IRP docketsand activities arecritical for defining a pathwayfor the successof
windpowerin Hawaii.

1 Editorial comment: It is believedthat this approachcould be applied readily to workshops for

otherrenewabletechnologies.
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Mr. Trenka cautioned the workshop participants to focus on the lessonslearned
from the pastusesof windpowerin Hawaii andnot to lay blameon anyonegroupfor its
failures. He also remindedthem that the workshop was not a marketing tool for wind
manufacturersbut ratheran opportunity to provide currentinformationon the advances
in the technology.

The primaryobjectiveof theworkshop,he said, wasto stimulatea dialog to assess
the successstories of windpower on the mainland and discuss how it can be
implementedherein Hawaii.

In closing, Mr. Trenkaaskedevery participantpresentto introduce themselvesand
identify the organizationsthat they represented.Taking time to invite the sponsoring I
agenciesto sharesomeof their thoughtson wind energy, he first introducedMr. Ron
Loose, director of the Wind\Hydro\OceanDivision of the Office of Utility Technologies
of the assistantU.S. secretaryfrom the Departmentof EnergyEfficiency andRenewable
Energy. In this capacity,Mr. Loosealso servesas the director of the U.S. Departmentof
Energy’sFederalWind EnergyProgram. I
RonaldLoose,U.S. DOE

Mr. Loose greetedthe audienceand, as director of the Federal Wind Energy
Program,acknowledgedthe support from the Office of IntegratedResourcePlanning
(administered by Dr. Robert San Martin) under the U.S. DOE Office of Utilities I
Technologiesascosponsorsof the Hawaii WindpowerWorkshop.

We arewitnessingsomeexciting times and perhapsseeinga resurgencefrom the
1980’s in wind energy development,Mr. Loose noted. There have been substantial
improvementsanda dramaticincreasein thefederal wind energybudget.He pointedout
that when he took office, the federalwind energybudgetwasabout$8.5M. Going into
theappropriationbudgetprocessfor 1995, thebudgetis at $51.5M.

CurrentlytheU.S. DOE supportssevendifferent turbinedesignsbeingdevelopedfor
neartermuse.Thereareworking prototypesfor thesedesignscurrently being tested.All
of theseshouldbe on the market during 1994-1995and the DOE hasplayedan active
role in their development,he emphasized.

In addition, thedepartmenthas instituteda unique 1 .5~productionincentivewhich
is quite different from past tax incentives.It works quite simply, he said, if you don’t
produce,you don’t getpaid!

~Wearealsowitnessingan increaseuseof the integratedresourceplanningprocess
by utility plannersalongwith expandingmarketsboth domesticallyand internationally
for wind energy.Currently, 2000 MW are being negotiatedor are in use.The American
Wind EnergyAssociationannounceda goal of 10,000MW by the year A.D. 2000. This is

an ambitiousbut achievablegoal,” Mr. Loose stated. Coinciding with this, the European
Union announcedits goal of 4,000MW by theyearAll 2,000.
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“We are seeingan emerging market that will provide businessstability as the
technologymatures,”Mr. Loosesaid.

More importantly from his perspective, he said, the administration’s recent
announcementof a Global ClimateChanReActionPkin hasallowedthefederal programs
to reestablishsupportto a commercializationeffort.

The action plan calls for a marketmobilization collaborative. Industry, utilities and
other interestedstakeholdersare in the processof forming that collaborative.Theseare
just someof the things that are coming togetherto bring a very bright future for wind
energy.

In closing, Mr. Loose statedthat given Hawaii’s wind resources,he was confident
wind powercan makea contributionto Hawaii’s energymix. He thankedeveryonefor
their participationandlookedforward to a productiveworkshop.

TakYoshihara,Stateof Hawaii DBEDT

Next, Mr. Trenka introduced Dr. Tak Yoshihara, deputy director of the State of
Hawaii DBEDT.

Dr. Yoshiharabeganby welcomingparticipantson behalfof DBEDT asa cosponsor
of the Hawaii WindpowerWorkshop.The primary responsibilityof the Departmentof
Business,Economic Developmentand Tourism, he pointed out, is to formulate policy
andprogramsto stimulatesupportandpromoteeconomicdevelopment.

Hawaii’s economyhasbeensuffering for threeyears, due in large measureto the
downturns in tourism attributable to the economiesnationally and internationally. A
majorbarrierto Hawaii’s economicgrowth is thehigh costof living anddoing business.

“Energy is but one componentof that cost but one we feel is very important.
Hawaii’s cost for electricity is the highestin the nation, threetimes higher than parts of
the Northwest. Gasolinein Hawaii is currently pricedat $1.50 a gallon. In Washington
D.C., I am told today, a gallon of regular unleadedgasolinecosts about $1.00,” Dr.
Yoshiharasaid.

“If we areto competeeconomically,we must reducethe cost of energy!” he stated.
Becauseof the strong link betweenthe economyandenergy,the directorof DBEDT has
alsobeendesignatedasthestate’sEnergyResourcesCoordinatorwith following objective
for thestate:

“To insure a dependable,efficient and economical energy system capable of
supportingHawaii’s needswhile increasingthe state’senergyself sufficiency and energy
security.”

At the presenttime, Hawaii hasneitheran economicalnor a reliable energysystem
and will not have one as long as the state is linked to petroleum coming out of the
Middle East.
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Dr. Yoshihara observedthat twenty years havepassedsincethe OPECoil embargo
and little progresshas been madenationally towards reducing our vulnerability toward
the sourceof ourprinciple energyform. “DesertStorm hastaughtus how importantthat
energysupplyis to ournational andenvironmentalsecurity.”

He noted that Hawaii’s energy and environmentalproblemsare of a magnitude I
much worse~thanthe rest of the country. Yearly we see a plethora of legislative bills
indicating thelegislature’sinterestin helping to solve this problem.This pastyear, thanks
to RepresentativeDuke Bainumand SenatorMatt Matsunaga,energyin Hawaii becamea
focal point with the conveningof the Energyand EnvironmentalSummit. This summit
wasa good forum for all sectorsof local society to get togetherin order to discussthe
issuesandchartour coursefor thefuture.

The EnergyandEnvironmentalSummil~confirmed a deepandwidespreadinterest
in the subject of energy especiallyin the support for renewableenergy systemsand
developmentin Hawaii. However, despitea strong commitmentover the past 15 years
and the number of legislative measuresput into statutesto encouragedevelopmentof
renewableenergies,Hawaii has still fallen far short of its original expectations.In
reviewing those past expectations,Dr. Yoshihara outlined the following findings in a
1980study conductedby LawrenceBerkeleyLaboratoryfor DBEDT to forecastthe future I
of renewableenergyin Hawaii.

• By 1995, oil prices would rangefrom $47 to $129 a barrel. Thecurrent pricefor
a barrel ofoil is $15.00.

• By 1995, an underwatersubmarine cable would be in operation bringing
geothermalenergyfrom theBig Islandto Oahu.No cableexistsnor arethereany
plansfor one.

• By 1995, therewould be no needfor largeoil-fired plantson the islandof Oahu I
exceptto beheld in reserve.

• By 2005, 432 MW of wind powerwould be generatedon Oahu. Currently ~1 I
MWofwindpower is operational.

Dr. Yoshihara next posed the question, “Why has Hawaii fallen so short of the
mark?” Acknowledging that oil prices havenot risen nearly as much as predictedas part

of the reason,hepointed out that therewere otherfactorsas well. Recallinga quote from
the past, he drew a strong correlation to emphasizethe high Cost of research and

development.

“Things we don’t understand,prove moredifficult thanwe believe,” he quoted. I
“New technologyalways Costs more and takes longer to maturethan we anticipate,”

he said siting some personal examplesof this ranging from fixing a leaky faucet to
hangingwallpaperand learning how to swing a golf club.

I
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Drawing a disposablerazor out of his shirt pocket, Dr. Yoshihara madea further
analogyof this concept.

“This gadget,”he said, “ is a Gillette SensorRazorwith a simple objectiveto provide
you with a close,smoothshave.Simple,but it cost $200M in researchanddevelopment
to produce.It is very high tech!”

Today’s society is complex and demanding.It demandsperfectionas accurateas a
computerand as reliableas the motor on your refrigeratoror the Seikowatch on your
wrist. The Gillette razor story demonstrateshow costly it is to achievethis level of
perfectionin oursociety,he said.

In the 1980’s, the building of wind machinesseemedto be a simpler processthan it
actuallywas.It took a generationof windmills to prove that wind machines,if they were
to meetmodemrequirements,would be moredifficult to build than initially thought.

“In the end, the wind industry realized, it had not paid the price to provide the
performancerequired,” he said. “What if Gillette had releasedits product after only
spending$50M insteadof $200M?”

“The wind industry hasfinally paid the price andwindpowerhasfinally comeof age
and I don’t believethat we have to wait another15 years to confirm this. DBEDT is
bullish on wind powerand its applicationto Hawaii. “he said.

With someof the finestwind resourcesin the country, the high cost of electricity and
the state’svulnerability to fossil fuels, DBEDT stronglysupportswind powerand remains
committedto its successin Hawaii.

“We have 11 years to go to fulfill the prediction made in 1980 to have 432 MW of
wind poweron-line by theyear2005. Let’s not betagainstthis possibility,” Dr. Yoshihara
said in closing.

Andrew Trenka, PICHTR

Mr. Trenka thanked Dr. Yoshihara for his keynote speechand offered these
reflectionsof Hawaii andwind energy.

“Hawaii has been in the businessof renewableenergy, supportiveof renewable
energyand in the forefront of the developmentof renewablessince the late 1970’sand
theearly 1980’s. Many of you sawsomeof the resultsof that leadershipwhenyou visited
thewind farm in Kahukuthis morning.”

Hawaii recognizedits dependenceon fossil fuels early on and set forth specific
goalsand attemptedto implement legislativeaswell asregulatoryactionsto achievethe
implementationof renewablesin Hawaii. Reiterating‘what Tak Yoshiharasaid,Mr. Trenka
notedthat Hawaii is still nowherecloseto theobjectivesit setforth in 1980.

“We can all get together now as we did in a similar workshop organized and
conductedby HNEI in 1985 and identify solutionsand approachesto the problem and
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realize no significant progress.We must focus on solutions that are implementableand
seta clearpathfor implementation,”saidMr. Trenka.

In summarizingthe advancesmadein field of wind energy,Mr. Trenka cited some
recentnationalstatistics.

• More than 1500MW of wind powerarecurrentlyon-line in California.

• More than3 billion kW/hr of poweraregeneratedin the UnitedStatesby wind
poweron-line

• In otherstates,programsto integratewind powerarebeingimplemented:
1500MW of wind powerarebeingsolicitedin California I
300 MW in NewYork State,and
100 MW in Minnesota(now increasedto 425 MW).

Worldwide therehas been a resurgenceof interest in wind energy.The European
communityinstituteda programfor putting 4,000MW of wind power on-line by the year
2000, a very ambitious goal. With some of the best wind resourcesavailable, Hawaii I
oughtto be participatingin someway.

• Capitalcostsaredownfrom $3,000to $950perkW installedand some
manufacturerssaythey cando it for less.

• O&M costsaredownto N perkW/hr.

• Reliability is up to 85%to 95%or greater.

• A 50 MW wind farm canbe developed,designedand implementedin 18
monthsor lessaccordingto somewind industryexperts.

For thoseof us in Hawaii looking to implementthe integrationof wind energy,this is
an encouragingmessage.Throughout the mainland, innovative legislative and utility
actionsand powerpurchaseincentivesare being targetedranging from the conceptsof
green pricing, pilot wind projects funded by the stateand standardpower purchase
contracts.

After providing a brief litany of some of the topics to be discussedover the next day
and a half, Mr. Trenkaintroducedthe first sessionpresenter,WarrenBollmeier to leadoff
with the History of Windpower in Hawaii. Mr. Bollmeier has been involved in wind
energysince 1977 on the Small Wind SystemsProgramat Rocky Flats, Coloradoduring
the early daysof the federalwind program.He is an active participantin the field having
beenawardedthe AWEA awardfor “maintaininga strongand activeworking relationship
with thewind industry” in 1986. I

I
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1.2 History of Wind Powerin Hawaii—WarrenBollmeier,PICHTR

Early Usesof WindPower in Hawaii. Early usesof wind power in Hawaii include
the discovery and the settling first by Polynesiansin sailing canoesand later by
Europeansin the larger square-riggers.Water-pumperswere usedon most islandsfrom
aroundthe turn of the century. But most of theseearly turbinesdisappearedwith the
adventof the utilities.

Renaissanceof WindPower in Hawaii. In 1973, the nation learnedthat the low-
cost, supply of oil could not be guaranteed,and this led to the investigation of the
potential energycontributionsfrom renewables. It led to a renaissanceof wind power
acrosstheU. S. andespeciallyin Hawaii.

Therewereseveralkey playersthat contributedto therenaissancein Hawaii:

1) the state,which wasamongtheearly leadersin recognizingandvaluing renewables;

2) government,both federalandstate,which supportedearly researchanddevelopment
(R&D) and market conditioning activities in wind (theseactivities are discussedin
Panel5: Got~rivnentSupportto Industry);

3) the utilities, which supportedthe R&D activities, suchas HECO’s participationin the
MOD-OA program with DOE, MECO’s purchaseof a Windane wind turbine and
participationin the Zond/Wind-Dieselproject with DBEDT, HELCO’s integrationof
three wind farms on the Big Island, and, most importantly, Hawaiian Electric
Industries’ (HEI’s) formation of Hawaiian Electric Renewable Systems (HERS) to
becomethefirst U.S. utility to own andoperatea wind farm;

4) the University of Hawaii, which becameheavily involved in wind resourceassessment
and R&D and public awarenessactivities;and

5) the wind industry, which moved out to set the stage for commercial activities in
Hawaii.

CommercialActivities in Hawaii. For theworkshop,PICHTR prepareda summary
chart(Table 1.2) of the five majorwind farms in Hawaii, which include threeon the Big
Island:Kahua Ranch,Lalamilo Wells, and Kamaoaand two on Oahu: Makani Moa’e and
MakaniHo’Olapa.The first, KahuaRanch,was installedin 1983, the last, Kamaoain 1988.
It is important to note that all of the wind turbines were first or secondgeneration
prototypes,with the exceptionof the MOD-5B, and the size of the wind turbinesranged
from relatively small (Jacobs)to theworld’s largestwind turbine—theMOD-5B.

All of thesewind turbinesexperienceddesign andoperationproblems,like others
in California and at other locations. It is also important to note that the wind farms in
Hawaii are small in capacityat less than 10 MW, comparedto the wind farms on the
mainlandwhich are typically 25 to 50 MW or more(the total of the five wind farms in
Hawaii is 27 MW). In general,the wind resourcein Hawaii is strongerthanmost sites on
the mainland,e.g., the wind site at KahuaRanchis oneof the bestin theworld.
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Throughout1992, the Hawaii wind farms have savedapproximately450,000barrels
of oil andapproximately$9.OM.

LessonsLearned. The lessonslearned,from a technicalstandpoint,can be broken
down into two general areas—sitingand wind turbine design and performance.Two
importantlessonswere learnedin siting: I
1) the single4owerwind measurements,while representativeof industry practiceat the

time, did not provide adequatedata for the siting of the wind turbines—thisgenerally
led to overpredictionof availablewind speedsandenergyoutputs;and

2) the spacingin someof the wind farm arrayswastoo tight, resulting in reducedpower
outputs and higher-than-anticipatedturbine dynamic loads. The latter tended to
exacerbatewind turbine design problems. The good news is that industry has
developedmicrositing and analysis techniqueswhich have solved the early siting I
problemsand reducedthe risk in estimatingwind farm outputs.

Therewere two importantlessonslearnedin wind turbinedesignandperformance: I
1) the wind turbinesare representativeof older technology,someof the wind turbines

did not perform to their predicted power curves, most had higher-than-predicted
operations and maintenance(O&M) costs, and some experiencedpower quality
problems.Thenetresultswere lossesin revenues;and

2) atmosphericandenvironmentalconditions in Hawaii tendedto exacerbatethe wind
turbinedesignprocess—specificallythe ambient levelsof turbulencewere higherthan
anticipatedand therewere some componentfailures due to salt corrosion at some
sites.The good news is that therehave beenmajor advancesin wind turbine design
which have resultedin dramatic improvementsin performanceand reliability and
therehavealso beensignificant reductionsin wind turbineand wind farm costs.The
wind industry has maintained its interest in Hawaii by continuing to operateand

improve the output of their wind farms and are seekingto enhancewind power’s
contribution to Hawaii’s electric powersupply. The industry is also seekingto meet
growing marketneedsin theAsia-Pacific.

TheFuturePotentialfor Windpower in Hawaii. Theperformanceof wind turbines
hasimproveddramaticallyandcostshavedroppedsignificantly, the futurepotential in
Hawaii would appearto bebright. Thequestionput to workshopparticipantswas:why
is it that wearen’t putting up more turbinesin Hawaii? Most would agreethat the answer 1
is not a simple “we havegot to do this or we havegot to do that,” in fact, that is oneof
the reasonseveryonewasat the workshop.Furthermore,theworkshopwas organizedto
addressall of the key issuesimpacting furtherwind powerdevelopmentin Hawaii.
Despiteall of thepotential reasonsor issuesimpactingthe development,thereis one
very compellingargumentfor further development—thewind resourcein Hawaii is so
great,we oughtto beableto find a wayto useit moreeffectively.

I
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Wind farm KahuaRanch LalamiloWells MakaniMoa’e MakaniHo’olapa Kamaoa

Owner/Operator KahuaRanchLimited Lalamilo Ventures MakaniUwila MakaniUwila KamaoaPartners

Location KahuaRanch

Islandof Hawaii

Puako

Islandof Hawaii

KahukuPoint

Island of Oahu

KahukuPoint

Islandof Oahu

So~ithPoint

Islandof Hawaii

Terrain Mountainpass
~

Basically flat Complex Complex Moderately

complex

Wind speed 9.0 rn/s (20 mph) 7.6 rn/s (17 mph) 8.1 rn/s (18 mph) 8.1 rn/s (18mph) 7.7 rn/s (17 mph)

InstalledCapacity 3.4 MW (2 phases) 2.3 MW 9 MW 3.2 MW 9.25 MW

InstalledCost Not Available Not Available $25M $15M — $11.7M

OperationalDates 1983 to Present 1985 to Present 1985 to Present 1987 to Present 1988to Present

Turbines

(Number)

jacobs(198)

Phase1-17.5 kW (18)

jacobs(122)

17.5 kW (39)

Westinghouse

600 kW (15)

MOD-5B
3.2 MW (1)

Mitsubishi
250 kW (37)

Phase2-17.5 kW (180) 20 kW (83)

—Rotor Diameter 8.0 m (26’) 8.0 m (26’):17,5 kw 43.3 m (142’) 97.6 m (320’) 21.9 m (72’)

8.6 m (29’):20 kW

CurrentCapacity 300 kW (18 turbines) 1.7 MW (90 turbines) 7.8 MW

(13 turbines)

3.2 MW 9.25 MW

(37 turbines)

CapacityFactor Not Available Not Available 25% 20 to 22% Not Available

Table 1.2 Hawaii Wind Farms(CommercialProjects)
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I
2.0 Technology and ResourceStatus I
2.1 Panel1: Technologyand Industry I
PanelChair

SueHock- NationalRenewableEnergyLaboratory(NREL), Golden,Colorado.

PanelMembers I
EricMiller - KenetechWindpower
RobertLynette- R. LynetleandAssociates
JeffMaurer— TheNew Work!PowerCompany
EdanHarel — TRMAdvancedWindTechnolo,gies,Lid.
RobertH. Gates— ZondSystems,Inc. I
Goals I

The goals of this panelwere to review the track record of the U.S. wind industry,
includingcurrentindustry structureand status,wind farm/turbineperformanceandcosts,
andsuitability for applicationin Hawaii’s market.

Summary I
Wind Technologyand Industry Growth. Wind technology, and the industry

supportingit, have improvedand grown dramaticallyover the past 10 to 15 yearssince

the first wind farms were developedin California. The performanceof wind turbines,
measuredin terms of energycapturedand capacity factor, has improveddramatically.
Thecostof wind energyhasdroppedsteadilyduring the 1980’s and is now approaching I
5 cents/kWhfor somesites. At 5 cents/kWh,wind energyis consideredcompetitivewith
fossil fuels for electric utility power generation.The overwhelming consensusof the
panelwas that wind turbine technologyis hereandnow, it is readyfor Hawaii and will
be oneof the cheapestsourcesfor new electricpowergenerationin Hawaii.

FutureProjections. As the industry continuesto mature, wind turbine designsare I
expectedto improve further. With continued governmentassistanceand the anticipated
entranceof larger U.S. companiesinto the wind energyaren~i,the costs are expectedto
drop evenfurther, perhapsto as low as 3.5 cents/kWh for somesites by the end of the

decade. I
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Needfor GovernmentSupport. Thereappearsto be a growing consensusthat the
industry does not need the direct subsidies (i.e., tax credits) that fueled the initial
developmentof the wind farms in California. At leastone industry representativeat the
workshopstatedthat wind energyis “fully competitivewith fossil fuels,” aswas the case
in the recent competitive bidding process in California. However, in Hawaii, where
constructionand land costs and smallerwind farm or system capacitiesincreasecosts,
some government incentives may be warranted. In addition, there is a need for
continuedgovernmentsupportin RD&D and marketconditioningactivities to reducethe
risk of the introductionof wind technologyin the utility marketplacethroughoutthe U.S.
andespeciallyin Hawaii.

Recommendations

RD&D Support.Governmentsupportto the developmentof advancedwind turbine
designsis viewedasa key factor to thefurther reductionof turbinecosts and resolving
otherRD&D issues,suchasutility interfaceissues,avianmortality andvisual impact.

Market Gonditioning Activities. Continued government assistanceis neededto
reducethe perceivedbarriersto the market. Raising public awarenessis seenas one of
the key roles that both the state, local and federal governmentscan play. Specific
objectives would be to promote the environmental, economic and energy security
benefits that wind power can offer. In addition, industry representativesfelt that
governmentcanhelp by promoting appropriateconsiderationof wind powerwithin the
utility IRP/regulatoryand legislativeprocesses.

13



Proceedingsof theHawaiiWindpowerWorkshop
FINAL Report—July29, 1994

I
2.2 Panel2: ResourceAvailability

PanelChair I
Karen Conover—R. Lynette&Associates,Redmon4,Washington

PanelMembers

Dick Cameron— Alexander& Baldwin,Hawaii Commercial& Sugar
MontyRichards-KahuaRanchLimited
MasonYoung- StateofHawaii DepartmentofLandandNaturalResources I
Goals

The goals of this panelwere to provide information from a Hawaii State funded
wind resourceassessment,identify interestedlandownersand discuss land-availability
issues.

Summary i
Past Wind ResourceAssessments. The State of Hawaii Departmentof Business,

EconomicDevelopmentandTourism(DBEDfl with contractedsupport by R. Lynette&
Associates(RLA) hasperformedan evaluationof Hawaii’s RenewableEnergy Resource
Assessments(Ref. 1) as a precursoractivity to the Hawaii Energy Strategy (HES). The
results included an evaluation of potential wind sites basedon wind data collected
through stateand federally-fundedprojectswith the University of Hawaii (Meteorology
Department),the Hawaii Natural EnergyInstitute (]E-INEI) andothers.High potential sites
were identified after screeningbasedon land ownership,plannedor competinguses,
proximity to utility infrastructure,etc., for eachof the majorHawaiianIslands.

Current Wind ResourceAssessmentActivity. Based on the resultsof the RLA study,
DBEDT has funded additional work with RLA to install, operateand analyze the data
from wind monitoring stationsfor one year at eight sites: two on Kauai, two on Oahu,
two on Maui andtwo on the island of Hawaii. Karenillustratedwith a seriesof mapsthe
relative locationsfor land ownershipandzoningfor eachof sites.

PotentialProject Sizesand Characteristics. Karen discussedpotential project sites

on eachof the inhabited islands(exceptNiihau). It is clear that the land is suitable for a
numberof projectsin the 5 to 50 MW range.Most of the landis ownedby either thestate
or private parties.Most of theland is currentlyzonedagriculture.
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LandownerIssuesand Concerns. A number of concernsand issues have been
raisedby landownersregardingthe useof wind power in Hawaii. However, the primary
concernswere visual impact, competingor conflicting land uses,potential difficulties in
permitting projects,andoverallpublic acceptanceof wind power.

Recommendations

Joint Venture and Teaming. During this panel discussion,there was a strong
consensusthat everyonemust work togetherasa team(or joint venture)to developthe
wind powerpotential for the good of Hawaii. The team shouldconsistof the landowner,
utility, government, environmentalgroups, the manufacturer/developerof the wind
technologyand the public in general. It was felt that key issuescould be identified,
addressedand resolvedthrough the early and committed involvement of eachof the
teammembers

PublicAwareness.Again, as in panel 1, the consensuswas that the public must be

madeawareof the benefitsof wind power in generalandmerits of specificprojectsat an
early stage.By public, the consensusis that it is not sufficient to include environmental,
cultural or local-action groups, but also all non-affiliated individuals who wish to
participatein the process.

StateAgencyCoordination. There was renewedsupport from the panel for an
objective that the state has recognized for some time, i.e., that the permitting agencies

could coordinatebetter to facilitate the permitting process.By facilitate, the consensus
was that the processcould be streamlinedand shortenedwithout short-circuiting the
public’s right to participate.

References

1) ComprehensiveReview and Evaluation of Hawaii~sRenewableEnergy Resource
Assessnwnts,DBEDT, prepared by R. Lynette and Associates, Redmond, WA,
April 27, 1992.

2) Small SystemPeiformance Under High Wind Plant Penetration, ResearchProject
2790-04,EPRI, Palo Alto, CA, preparedby ElectrotekConcepts,Inc., Knoxville, TN
March 1993.
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I
2.3 Panel3: Utility IntegrationIssues

PanelChair

Charlie Smith— ElectrotekConcepts~,lnc., Arlington, Virginia. I
PanelMembers

HamishWon,g- Hawaiian ElectricCompany I
EdDeMeo— ElectricPowerResearchInstitute
JonathanLynch— Northern PowerSystems 1
Goals

The goalsof this panelwere to discussutility integrationissueswith an emphasison
the resultsof a study conductedby EPRI andHawaii Electric Light Company(HELCO).
The issuesinclude power quality, operationalcharacteristics,systemreliability, system I
stability, loadmatch, needfor storage,andpenetrationlevels.

Summary I
Shortcomingsof Conventional TechnologyExperienceon the island of Hawaii.

Charlie Smith reviewed the utility systemvoltage and frequency regulation problems
encounteredwith DC machineswith invertersand induction machines.Theseproblems
were magnified in Hawaii due to a weak, isolatedsystem (i.e., non-grid intertied)with
poor frequencyregulation. He also discussedsome bulk wind farm output data from
Tehachapiand Hawaii. For example, these indicate that the power fluctuations are
reducedas a function of 1/N where N is the numberof wind turbinesin the array and
the reductionis basedon thefluctuationsfrom onewind turbine.

RecentEPRJJHELCOStudy on Small SystemPeformance. This study (Ref. 2)
included analysis of six utility operationalscenariosand consideredthe impacts of
various eventswith and without the presenceof wind turbines (both conventionaland
advanceddesigns)on the system. Mr. Smith noted that operation of the existing utility
system presents a significant challenge and experiences significant problems.

Conventional wind turbines only aggravatethe situation. Advancedwind turbines, with

variable-speed,constant-frequencyoutput, presentno problemsto the operating system,
and offer some potential benefits, through the capability of limiting outputs during
increasingwind conditions. I

I
—~ I
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Recommendations

Wind Technology.It wassuggestedthat wind technologyhasadvancedto the point
wherethewind turbinesshouldnot presentoperationalproblemsto theutility. However,
as the penetrationof wind power increaseson the utility system,overall powersystem
planning is paramount.

Utility SystemPlanning. Mr. Smithsuggestedthat the key factor limiting the size of
a wind farm is the sizeof the largestconventionalunit on the island. Specifically, with
the currentgenerationmix, there is insufficient spinning reserveavailable during peak
periodsto cover the loss of the largestunit. He suggestedthat advancedwind turbines
could also helpthesituationby “participatingin spinningreserve.”

Advancedwind turbines,either in isolation or as part of an automaticgeneration
control(AGC) strategywith spinningreserve,offer the opportunity for increasedamounts
of wind generationand improvedsystemoperation.

SpeqflcTopicsfor Consideration. From the overall utility operationalperspective,it
was recommendedthat: a spinning reserve policy be adopted, an AGC system be
implemented,andbenefitsof storage,with or without renewables,be examined. With
respectto increasingwind penetration,advancedwind turbinesshouldbe evaluatedfor
anyfuture installations.
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3.0 ProjectDevelopmentandImplementationIssues

3.1 Panel4: Project Development

PanelChair-

JanHamrin — Hansen,McQuat~Hamrin & Rohde,SanFrancisco~,Ca4fornia

PanelMembers

Dan Ching- HECO
Curt Maloy— New WorldPower
Keith Aix~y- ZondSystems

Goals

The goals of this panel were to discussutility planning, alternative acquisition
methods,resourcecontracting,alternativeownershiparrangementsand permittingissues.

Summary

The New Utility Paradi~in.The utility businessin the U.S. andaround theworld is
changing rapidly due to a number of factors including: greater emphasison the
environment, greater concern over future risks (changing fuel costs, environmental
regulation,utility structure),addressingconsumerneeds,greateruse of market forces,
and more emphasison energyservices.The movementis towardsgreaterflexibility in
contractingand investmentsandhedgingstrategies. I

AcquisitionMethods. Methodsdependon the type of program,i.e., start-up,RD&D
or basic resourceacquisition,and the perceptionandmanagementof the risks involved.
The key risks are forecasting, environmental (including environmental regulation),
economic(fuel-basedversusresource-based)andtechnological.

Alternative OwnershipArrangements.Traditional utility ownership arrangements
provide certain benefitsto the shareholders,but there are risks which the utility assumes
initially. Theserisks, however,are ultimately borne by the rate payers.In contrast,non-
utility ownershiparrangementstransfermost of the risks to the developer, but remove
benefits to the shareholder.Until recently, most wind projects have been developed
undernon-utility arrangements.But as utilities now weigh ownershipdecisions,thereare

also several “hybrid” arrangementsthat might be considered.For example, the risks can
be sharedas in the typical “turnkey” project, also referred to as the build-own-transfer

(BOfl. The utility can gain experiencewith new technologiesat lower technologyand
cost risks, while obtaining shareholderbenefits. Of course, once the utility accepts

I
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ownership,it bearstheperformancerisk. A secondoption is the build-own-operateand
transfer(BOOr), which is similar to theBOT but includesa transitionor operationphase
during which the developer assumesthe initial O&M risk. However, it has the
disadvantageof beingmorecomplexfrom a contractualstandpoint.

ResourceContracting. Thereareseveralimportantissuesto resolveduring contract
negotiations: financiability, pricing certainty, interconnection requirements, contract
sanctity, curtailmentand dispatchability issues,as-deliveredcapacityand length of the
contract term. The use of standardcontractswith standardterms and conditions are
valuable in facilitating the negotiation process.Specifically, the standardcontractcan
simplify negotiations,reduceuncertainty,createequity amongthe participantsandspeed
theprocess.

Permitting issues. Proposedwind projectsin Hawaii havegenerallybeenfor land
zonedasagriculturalorconservation. Useof agriculturalland for wind projectshasbeen
authorizedbasedon an applicationfor a varianceto 30’ height restrictionsin the current
zoninglaws.The requestis subjectto a public hearingandapprovalby appropriatestate
or county agencies.Use of conservationland is more involved and is initiated with a
ConservationDistrict Use Application (CDUA) requiring an environmental assessment,
and, if necessary,an environmentalimpactstatement.The processis subjectto a seriesof
public hearingsat the discretionof the approvingagency.

Recommendations

Ownershzp Arrangements. Alternative ownership arrangements should be
consideredfor future wind developmentsin Hawaii.

Wind Technologyimprovements. In addition to further reduction in the costs of
wind power in Hawaii, new wind technology must improve the quality of the wind
power currentlydelivered to the utility and addressissuesof visual impact and avian
mortality.

Cooperationand Coi~fidence-Building. Industryand the utility needto cooperate
and build confidencein the application of wind technologyin Hawaii. For example,a
wind energycollaborativecould providean important role by identifying and facilitating
project opportunitiesthat would benefit the ratepayers,utility shareholders,landowners
andpowerproducers.
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3.2 Panel5: GovernmentSupportto Industry

PanelCo-Chairs

RonLoose US. DepartmentofEnergy,Washington~,D.C. (US. DOE)
MauriceKaya Stateof Hawaii DepartmentofBusinessi,EconomicDevelopmentand

Tourism(DBED7)

PanelMembers

LawrenceMott— NorthernPowerSystems
MikeBoughton— Maui EconomicDevelopmentBoard
DavidRezachek- DBEDT

Goals

The goalsof this panelwere to shareexperiencesfrom federal and stateof Hawaii I
perspectives.

Summary I
GovernmentLeadership. Government’srole is to senseand lead the public’s

interest,in this case,that wind (and other renewables)shouldplay a greaterrole in the
U.S. energy mix. Governmentmust provide the leadershipnecessaryto createa level
playing field for renewables,including wind. I

FederalRole.The federalwind programis working closelywith industryto increase
utility useof wind energy,developadvancedwind turbinedesigns, increaseproductivity
and industry competitivenessand upgradethe applied researchbase.The first phaseof
the advancedwind turbine program, including market enhancementsof sevenexisting
designs,are to bring the cost of energydown to 5 cents/kWhin 5.8 rn/s (13 mph) wind
sitesby 1995.The secondphase,just initiated, will consistof innovative,next-generation
designstargetedfor 4 cents/kWhby theyear2000.

To stimulategreaterutility confidencein wind technology,DOE, in partnershipwith
EPRI, hasimplementedthe wind turbine verification program.The first phasehasresulted
in two new utility-owned wind farms to be installed in 1995: one in Vermont with Green I
Mountain Power and one in Texaswith Central South West. Proposalsfor the second
phasehave just been solicited. In parallel, DOE is now planning a commercialization
initiative in responseto the Global Climate Change Plan. The initiative will expand

commercializationof wind through the creation of new alliances betweenthe existing
wind manufacturersand larger(Fortune500) corporations. I

The federalgovernmentwill continue to play a key role leadinga newly-announced
collaborative that will provide a U.S-wide forum for coordination of wind activities.
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DOE’s funding profile is increasingand will allow a major emphasison the utility- and
industry-coordinatedprograms,while maintaininga strong researchbase.

State Role. The perspective of DBEDT Energy Division is to stimulate
commercializationof wind energyas an elementof the Hawaii Energy Strategy(HES).
TheEnergyDivision’s currentactivities fall into four areas:

1) maintenanceof an accurateresourcedatabasefor useby industryand for input to the
IRP process--jointlyfundedby DOE;

2) overcomingHawaii-specifictechnical barriersto wind energy. DBEDT haspartnered
with DOE and industry to addressspecific grid integration and storageproblems,
supportevaluationof designsolutions for the Westinghousewind turbinesat Kahukii,
and is consideringtropic-spec~flcwind turbinedesignsfor Hawaii;

3) overcominginstitutional barriers(specificallyto advocatecoordinationandstreamlining
of the permitting process,making stateland available for wind turbine development,
and increasingpublic outreachactivities); and

4) providing appropriateincentives(including tax credits that are in place, consideration
of addersaspartof IRP, andappropriatelegislation).

Recommendations

GovernmentLeadersh~p.Governmentleadershipis necessary,both at the federal
and state levels, to provide financial support for stimulation of higher risk wind
technology developmentand deployment. Government can also foster information
transfer and coordinationwith the key stakeholders.The DOE has just initiated the
formation of a U.S.-widewind collaborative;the stateshouldsupport the formation of a
statewind collaborative.

TechnologyBarriers. The federal(DOE) wind program is highly focusedto meet
industry’s needs to develop and commercialize new wind turbine designs, while
maintaininga solid researchbase.The stateshould follow DOE’s lead by coordinating
closely with industry to identify and addressHawaii-specifictechnologyneeds,suchas
utility-integrationissuesandtropical-turbinedesigns.

Institutional Barriers. Specificsuggestionswere madeto improve the educationof
the public (starting from elementaryschool children to adults and membersof the
legislature)and to streamlinethe permitting process(also panel1).
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I
3.3 Panel6: Benefitsof Wind Powerto Hawaii

PanelChair

TomGray- AmericanWindEnergyAssociation(A WEA)

PanelMembers

RichardJoun -~ DBEDT
JohnMapes- DivisionofConsumerAdzx)cacy,DepartmentofCommerce
PaulBrewbaker- BankofHawaii

Goals

The goals of this panel were to discuss the benefits to Hawaii’s economy,
environmentalandenergysecuritycosts,and macroeconomicimpacts.

Summary

Economic. The primary economic benefits are increasedemployment, reduced
supply risk (or expressedas an energy security cost), reducedprice risk, reduced
environmentalregulationrisk and improvedtradebalance.Severaleconomicstudieshave
been completed recently which tend to incorporate local impacts. One of these
conductedby the stateof California indicatedthat 27,000employee-yearswere required
to install the 1700 MW of wind turbinesin California; and approximately400 permanent
jobs resulted. Anotherstudy performedby the Union of ConcernedScientists (Powering
theMidwest) concludedthat wind power developmentcreatedmore jobs per MW than
individual conventionaltechnologiesand other renewableswith the exceptionof some I
biomassoptions(whenfeedstockcultivation is takeninto account).

Wind power developmentreducessupply risk by adding diversity to the fuel
supply mix and some flexibility to respondingto particular problems. For example,
unpredictableswings in oil pricesareavoided.

Environmental. The primary environmentalbenefits are reducedgreenhousegas I
emissions,reducedrisks of oil spills, and reducedtoxic air emissions.Somemight argue
that investmentin wind power is like buying insuranceon the risks of the future, not the
leastof which now is the risk of environmentalregulation.2

Valuing theBenefits. While thereis generalagreementon the potential benefitsof
wind power, thereis lessagreementon how to value thosebenefits.Consequently,there

2 Forexample,the administration’sGlobalClimateChangeActionPlan could result in legislationof

significant environmentalemissions.This would place a burden on the utilities to reducecurrentuse of
fossil fuels significantly.
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is a lack of agreementon how to best value the benefitsof wind power in the pricing
and regulatoryprocesses.AWEA has just commissioneda new study to take a fresh look
at the economicandenvironmentalbenefitsof wind power.This study, subcontractedto
Nathan and Associates,will examinegenericcosts and benefitsfor the economicand
environmentalbenefitsof wind powerwithin the frameworkof the HIP process.

Recommendations

Economic and EnvironmentalRisks. While public sentiment favors actions to
protect Hawaii’s economyand environment, the rate payers have no protection (and
hencebearthe risks) from the consequencesof the volatility in the oil supply and costs
for environmentalregulation. One option would be to shift those risks via regulatory
action to theutility and its shareholders.This shift, which is viewedasa positive process,
would then place the responsibilityon utility managementto selectthose options (both
on supply anddemand-side)which bestprovide insuranceagainst thoserisks3. It should
be noted,however,that the decisionto implement this option is, in part, political.

Valuing the Benefits of Wind Power. In parallel to the AWEA study, it was
recommendedthat a Hawaii-specificanalysisof the economicandenvironmentalbenefits
be conducted. Such a study would provide data and information for valuation of
externalitieswhich would benefit renewablesandespeciallywind powerin Hawaii.

~ Editor’s note: Dr. JaniceHamrin pointed out in panel 4 that the name of the gameis risk
management,not risk avoidance,in the newutility paradigm.
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3.4 Panel7: IntegratedResourcePlanning

PanelChair

DavidMoskovitz—RegulatoryAssistanceProject

PanelMembers

RoyUemura- HECO
Blair Swezey- NREL
ColetteGomoto- PUC

Goals

The goals of this panel were to identify and discuss IRP challenges and
opportunitiesandto shareexperiencesof IRP activities from otherutilities.

Summary

IntegratedResourcePlanning (JRJ~. IRP was spawnedwhen utilities found it
increasingly difficult, using traditional planning approaches, to predict demand and
estimatecostsof newgenerationand to incorporatedemand-sidemanagementoptions.
Therewas also concernregardingenvironmentalrisks. IRP has becomea new tool, a
new process,to makethe increasinglydifficult decisionsamongdiversegenerationand
demand-sidemanagementalternatives. f

Two recent policy initiatives by the federal government have supported the
implementationof IRP. First, the EnergyPolicy Act of 1992 (which amendedPURPA),
listed renewablesas alternativesto be evaluatedas part of IRP, as well as a number of
risk factors, including reliability, diversity, and dispatchability. Secondly, activity in
responseto the Global ClimateChangeAction Plan hasrecommendedimplementationof
IRP at the statelevel. The stateof Hawaii implementedIRP in 1990 in advanceof the
Energy Policy Act and has resulted in submittal of four HIPs to date. These plans,
submittedby HECO, HELCO and MECO, are currentlyunder review by the PUC. Once
approved,eachwill be evaluatedannuallyandupdatedevery threeyears.Eachhasa 20-
year planning horizon, with a 5-year action plan. The action plans include lists of
plannedresourceacquisitionsanddemand-side-managementinitiatives. It wasnotedthat
while eachof the four IRPs considerswind powerasa commercialtechnologyover the
20 yearplanninghorizon,noneof thefour IRPs hasincludedwind aspart of their 5-year
actionplan. -

ThePotentialFor Renewables.Acrossthe U.S., approximately8% of the electricityis
currently generated by renewables (primarily hydro); estimates for the potential
contribution of renewablesby 2030 are as high as 35 to 51%. Three key attributesof
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renewablesaresited as reasonsfor this rosy outlook: costsare dropping, systemoutput
andreliability are improving, and theycanprovideenvironmentalandeconomicbenefits.
But the diversityof renewablescomplicatesthe1RP process.

The IRP Process. The IRP processprovides a methodologyfor determiningthe
worth (or value) of a resource.There are three important elementsin establishingthe
worth of a resource:when will it be broughton line (timing), wherewill it go (location)

andwhatare its key attributes(characteristics).Ideally, in IRP, once the resourcevalues
are established,thosewhich cost less than they are worth will be selected. Hence, the
more diversethe resourceoptions, the more you needIRP and the more sophisticated
theplanningtools needto be.

Removingthe Barriers. However, there are barriers which make it difficult to
establishtheworth of renewables,andespeciallywind, hence,cost-effectiverenewables
may be overlooked.Someof thesebarriersrelateto the resource-specificavoidedcost,
its distributedvalue, perceivedreliability, risks and uncertaintiesin implementationand
externalities.But thereareno magicbullets to removethe barriers; the approachis part
policy and judgment,andpart analytic.

RiskAnalysis. Risk analysis is an important tool, especially when two or more
optionsappearto be equally attractive.However, the ultimate decisionwill be impacted
by the specific risks (and the relative weighting that is applied) and from which
perspective(utility or consumer)the risks are assessed.For example,the stateof Maine
reduced it’s oil dependencefrom 40% to 5% over a 10 year period by utilizing
renewablesand energyefficiency.The objectivewas to hedgeagainstoil price volatility.
However,the utility ratesincreasedby 35% over a 5 to 6 yearperiod, which wasa 4 to
12% higher increasethan if conventionaloptionshad beenemployed.This was due, in
part, to declining oil prices. The stateof Maine, in fact, has paid a premium, for the
reductionof its oil dependency.Was it a reasonableprice to pay?While utility rateshave
increased,the stateis currentlyavoiding $200M/yearin oil purchasesandenvironmental
emissions.

Recommendations

Improving IRP. As a result of this panel discussion, it is clear that additional

exchangeof information and experiencewith the IRP processwill be constructive.
Flowever, in order to better evaluate renewables, local (site-specific) information on

resourcestrengthandconstructioncosts mustbe takeninto account.

Valuing the Attributesof Wind Power. The attributes of wind power, as well as

most renewables,are very site-specific.Additional data and information are needed to
characterizethe statistical contributions to capacity provided by wind. Within IRP, the
valuationof capacityandotherattributesof wind should then becomparedwith its cost.
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4.0 StakeholderPerspectives

4.1 Opening Comments

Presenter I
RonLehr— Consultant

PanelMembers

TomJezierny- MauiElectric Company(MECO)
WarrenLee— Hawaii ElectricLight Company(HFICO)

Goals

The goalsof this introductory sessionwereto provide an overview of approachesto
facilitate the proactive involvement of key stakeholdersto enhancethe use of wind
powerin the electricutility.

Summary I
Who Are the Stakeholders? The definition of stakeholdersis very broad, but

generally includes anyonewho is interestedin a particular issue, e.g., meeting the
electrical energyneeds of the people of the state of Hawaii. The list of stakeholders
includes the utility, the vendorsor suppliersof energy technology(i.e., industry), the
government (both legislative and executive), the utility regulators, the landowners,
environmentalorconsumeradvocacygroups,independentresearchorganizationssuchas
the university or PICHTR, the consumersand the public in general. Given the list of
stakeholders,somewill be key, i.e., without their supportyou do not move ahead,they
hold decisionpower, makefinancialdecisionsandhold veto power. In this case,the key
stakeholders(subject to some disagreement)are the utility, industry, the PUC, the
landownersand consumers. Supporting stakeholdersare those which have affected
interests,can facilitate the key stakeholders,have a strongclaimed interest andprovide
helpful, supportive roles. These would be government, research organizations,
environmentalists.

What is the Processof Involving the Stakeholders?The formal legal due process
employedby mostPublic Utility Commissionshasfive elements:

1) notice,

2) a hearing, I
3) a fair decision-maker,

4) a recordof the decision,and I
5)appeal.

I
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The processcan be muchmore informal andstill be fair to all concerned.Interested
partiesmake themselvesknown or are identified by the key stakeholders.The informal
process can consist of procedures to reach agreementswith less cost and more
effectivenessthan formal legal due process.Informal procedurescan be applied to the
challengesof identifying, evaluatingandselectingenergyoptions for the electric utility.
By working through information gathering, consensusbuilding and negotiation, and
finally, litigation when negotiations are unsuccessful, utility planners can reach
conclusionsabouthow to supply neededresources.

WhyCommercializeRenewables?Thereare severalkey attributesof renewablesthat
makethem attractiveto utilities:

1) environmental concerns: renewablesgenerally offer attractive environmental
benefits;

2) the costs and risks associatedwith fossil fuels—renewablescan provide a hedge
againstfuel pricevolatility andreduceenergysupply risks;

3) the productivity of new technology—costsof renewablesare coming down,
performanceand reliability is going up, their diversity and modularity can offer
utility integrationadvantages;

4) customerpreferences—againrenewablesoffer attractivealternatives; and

5) the utility competitiveadvantage—inmany cases,utility-ownership arrangements
will be the bestfor the utility and the rate payer.

Elementsofa SuccessfulCommercializationStrategy. Thereare many elementsof a
potentially successfulcommercializationstrategy,but the most important are a shared
vision of the future, a willingness to enter into partnering relationshipsand leadership
basedon a commonagenda.

The Utility Perspectivein Hawaii. The utilities in Hawaii are undertakingintegrated
resourceplan (HIP) processeson eachof the islands.IRP is viewed as the meansto meet
the goalsof proactively involving key stakeholdersto enhancethe useof wind power in
the electric utility. Stakeholderscanbecomeinvolved throughintervention(the technical
term for formal involvement in the IRP docket),membershipon IRP Advisory Groups(a
more informal forum), public meetings,etc. ThecurrentIRP elementsinclude forecasting
consumerdemand,evaluationof demand-sidemanagementandsupply-sideoptions and
an integrationof the preferredoptionsto meetthe demandover a twenty yearplanning
horizon. Within the IRP framework, the utility seeksto provide reliable, high-quality
power to its customers at the lowest reasonablecost. Public concerns such as
environmental impactsareto be addressedin the process.While it is believedthat wind
power has many positive attributes,the utility is still accountablefor the quality and
reliability of the power delivered to the customer.There are concerns, based on the
utility’s experiencewith wind power,regardingthe quality and reliability of wind power.
It is also recognizedthat the IRP providesa forum for exchangeof information on the
improvementsin wind technology.
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I
Recommendations

This paneldiscussionfocusedon how stakeholders,in general,might be involved, I
with someemphasison the currentIRP processin Hawaii. The discussiondid not result
in any specific recommendations. Seesections4.2 to 4.4 for additional discussionon
stakeholderperspectives. I

I
I
I
I
I
I
I
I
I
I
I
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4.2 Panel8: PublicPerspectives

PanelChair

ClydeMurley— NaturalResourcesDefenseCounci4Berkeley,Ca4fornia

PanelMembers

Ira Rohter-GreenParty
ScottDerrickson— Hawaii EnergyCoalition
MichaelJones—Union ofConcernedScientists

Goals

Thegoalsof this panelwere to discusskey issuespertainingto public acceptanceof
wind power in Hawaii: environmentalbenefits,alternativeland uses,aesthetics,noiseand
avianhabitat.

Summary

Clyde Murley assertedthat the public is a key, if not the ultimate, stakeholder,but
one whose involvement to date has often been limited or overlooked. The public
generally favors the useof renewables,andespeciallywind, but mobilizing this general
acceptanceinto an impetusfor actionrepresentsa formidable challenge,both on a global
and local scale.

Global Public Perspectives. IRP, as the new planning standard, is designed to
include externalitiesandotherpublic concerns.But thereare significanthurdles that the
public must overcomein orderto achievemeaningfulinvolvement:

1) institutional inertia (businessasusual),

2) difficulty in quantifying or analyzingexternalities,and

3) organization(the public is dispersed,unorganizedandwith multiple interestsand

lack of resourcesto support full involvementor intervention).

As a consequence,the processnow tilts the playing field significantly in favor of
privateover public interests. Two key elementsmust beaddressed:

1) thequantification or monetizationof externalities—whilemost externalitiesmay be

quantifiable, thosethat resistquantificationshouldnot be ignored;and

2) a bias in cost accounting practices towards local, as opposed to global, and

especiallynear-termas opposedto far-term impacts.Thesepatternsof bias can

skewdecisionmaking away from the public interest,which, in this case,is to use
morewind power in meetingour electrical energyneeds.

29



Proceedingsof theHawaii WindpowerWorkshop

FINAL Report—July29, 1994

I
LocalPublicPerspectives.For wind powerdevelopmentto be successfulin Hawaii,

there are several local (or site-specific) public acceptanceissues which must be
addressed: -

1) land-use(referring back to the panel2 discussion,the useof the land for wind
powermust becompatiblewith otherusesandlandownerinterests),

2) avianhabitat(a wind powerplant shouldbesitedto avoid, and all stepstakento
mitigate, bird collisionswith the wind turbinesor their towers),

3) visual impactand noise(siting of wind turbinesshouldbe viewedanddiscussed
with the public within a broad context of weighing the positive environmental I
andeconomicbenefitsagainstperceivednegativeimpacts).

AdvancingthePublic Interest. The following conditionsarefelt to be necessaryfor
advancingthepublic interest:

1) funding to support public involvement—the cost of intervention in the HIP
processis high;

2) technicalandsubjectmatterexpertise;

3) extensiveinvolvement in the decision-makingprocess;

4) a collaborativeprocessto build consensus;and

5) creativeapproachesto improvetheIRP process.

An assessmentof the statusof IRP in Hawaii indicatesthat the public interest is
severelyout competedby the private interest, most externalityconcernsare elevatedin
rhetoric but are inconsequentialin actualdecision-making,institutional supportfor wind
power is lagging behind the public impetus and IRP currently is not a solution but a
frameworkwhosepotentialhasnot beenrealized.

PublicAssessmentofWindPowerin Hawaii. Generally,wind poweris substantially
superior to fossil-fuel-derived power from a public perspective.The regulatory and
legislativeinfrastructureis lagging behind the public interestin providing the necessary
andappropriateimpetusfor acceleratingwind development. I
Recommendations

The IRP is viewedas a framework whose potentialmight be improved if:

1. funding could be provided for public participation in planning, policy
development,regulatoryand legislative processes;

2. establishmentof legislative and PUC public advisorsto serve as focal points for
advancingpublic interests;

3. a strongerrole wascreatedfor thepublic in the IRP advisoryprocesses;
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4. therewas increaseduseof public/private collaborativeprocesses;

5. a strongpublic educationeffortwassupported;and

6. analytical methodologies and decision processeswere redesigned to be
accountableto thenew standardsin energyplanning.

4.3 Panel9: Regulatory Perspectives

PanelChair

DavidMoskovitz- RegulatotyAssistanceProject

Panel Members

RonLehr—Attorney
6’olletl~Gomoto— Public Utility 6omnzission
GeraldSumida— Attorney

Goals

The goals of this panel were to discussregulatory perspectivesin the U.S. and
applicability to Hawaii.

Summary

The regulatoryprocessdoes vary from commissionto commission.The ones that
arehighly litigious arethe leastproductiveand tendto pit utilities againstthe developers.
Thereare somegood modelsout there;therearealsosomegood initiatives for treatment
of renewables,and especiallywind, within the contextof the IRP process.

Initiatives. The initiatives or regulatory techniquesessentiallyare attempts to
improvethecalculationof avoidedcost.They include:

1) greenpricing—the rate payerpays a premium for an environmentally-preferred
service, the utility is obligated to acquire new renewables--anumber of pilot
programsare underway,but the question(yet unanswered)is whetherthe rate
payersareactuallywilling to pay for the greenoption;

2) supply-sideincentives-suchas production incentives andallowing the utility to
makeaprofit on purchasedpower;

3) greenRFPs—viewedasa good option to hedgeagainst tighteningenvironmental
requirementsand global warming concerns--theinitial attemptby the North East

EnergySystemresultedin more,cost-effectiveoptionsthanwaspredicted;
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4) RenewableSetAside—aportion of the HIP is devotedto renewableswith a focus
on demonstration and commercialization (but additive to renewables
R&D)—benefitsaccrueto all stakeholders;and

5) SafeHarborRules-providesfor utility desirefor certaintyand regulators’desire
to avoid pre-approvalof Cost recovery and removal of risk from the utility
manager.However, the utility remainscautiousto safeguardits needfor prudent
management. I

RegulatoiyClimate in Hawaii. The Hawaii Public Utilities Commission(PUC) has
requiredthe Hawaiianutilities to implementIRP (referencediscussionin panel7). The
PUC is supportiveof the useof renewablesand the considerationof externalitieswithin
the frameworkof IRP, but hasnot prescribedany specific measuresor initiatives, suchas -

thosediscussedabove. During the paneldiscussion,severalpoints were raisedregarding I
the implementationof IRP:

1) the role of independentpower producers(IPPs) in IRP - The IRPs in Hawaii I
assumethat the utility will acquirenewgeneration. Hence,IPPsare not included
in the actual IRPs unlessa powerpurchasecontractis in effect, suchasthe case
with Applied Energy Services,HPOWER, the sugarcompaniesand others. In
some casesIPPs have participated during the advisory and review periods.
Finally, it was noted that a markettest (competitivebidding) hasprovento be
usefulasa supplementto IRP supply-sidescreeningin about25 states;and

2) a moreequitabletreatmentof risk in cost analysisfor wind—the presentpractice
is to usethe weightedaveragecost ofcapitalor WACC for the discountrate.The
WACC includes elementsof fuel risk, which are not appropriatefor wind and
otherrenewables.An alternative,suchasthe risk a4/usteddiscountrate, (RADR)
providescapital-specifictreatments.

Recommendations I
The PUCshouldconsiderandevaluatefurther:

1) alternativeinitiatives for encouragingrenewables, I
2) treatmentof risk in cost analysisfor wind versusothersupply-sideoptions,

3) role of IPPs in the IRP process,and I
4) cooperativeandcollaborativeactivities.

- I
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4.4 Panel10: Legislative Perspectives

PanelChair

Eric Sikkema— NationalConferenceofStateLegislatures

PanelMembers

Matt Matsunaga— Hawaii StateSenate
DukeBainum- Hawaii StateHouseofRepresentatives
RobertHerkes— Hawaii StateHouseofRepresentatives

Goals

The goals of this panel were to discusslegislative perspectivesin the U.S. and
applicability to Hawaii.

Summary

Thereis a growing interestin wind at statelegislaturesin recognitionof the energy,
economicandenvironmentalbenefits.Manyutilities have takenthe leadin implementing
wind power.However, in severalstatesthe legislaturehastakenthe lead. The focusand

force of this involvement varies from stateto state.Wind legislation is successfulwhen
thestatehasabundantresources,aggressiveimplementationpolicies, quality information
on wind technology,economicsandbenefits,andthe PUCsand utilities work together.

Initiatives. Statelegislativeinitiatives include:

1) generalencouragementof wind energydevelopment,

2) statedpreferenceor policy for renewables(wherewind is includedin the
definition),

3) tax incentives,

4) productiontax credits,

5) financingoptions,

6) integratedresourceplanning,

7) considerationof externalities,and

8) set-asides(especiallywhenthe PUG supportsit) andadders.

RecentLegislation. A number of states have passed or are consideringnew
legislation that will supportwind:

33



Proceedingsof theHawaii WindpowerWorkshop I
FINAL Report—July29, 1994

I
1) Galifornia—50% of new generation,for the threemajor Californiautilities, is to be

renewables by the year A.D. 2000 with a 300 MW wind power set-aside(1991
law);

2) Iowa—an avoidedcost was set at 6.0 cents/kWh for alternatepower producers
(1993law); I

3) Oklahoma—athree year residential tax credit of 40% (up to $2500)and 30% for
commercialsystems(up to $150,000). All installed systemshave to be certified I
(1992 law);

4) Minnesota—apreferencefor renewables(utilities must showthat non-renewables
are not in the interestof the peopleof Minnesota)and a requirementof 425 MW

of wind power installed by theyearA.D. 2000;

5) Severalstatesincluding Iowa, Kansas,North Dakota,SouthDakota,Massachusetts I
and Wisconsin have passedvarious forms of income tax credits, property tax
exemptionsorsalestax exemptions. I

StateEnergyPlans.At least20 stateshavea stateenergyplanor strategy.The plans,
which generallycompliment existing legislation, provide guidanceand stategoals and
objectives,and encouragecollaborationamonglegislators,stateenergy offices, utilities
andpublic utility commissions.The 1992 New York plan is viewed asa good model. It
set a goal of 300 MW of new electricity capacityfrom renewablesby 1998. Although the
statehasexcesscapacity,it will encourageutilities to developwind for future demand.
And, asnotedin panel5, the stateof Hawaii is implementingthe Hawaii EnergyStrategy
programwhich will producean integratedenergystrategyfor the state. I

Legislative Environment in Hawaii. State Senator Matt Matsunaga and State
RepresentativeDuke Bainum convenedand led the Energyand EnvironmentalSummit
in October 1993. The overall goal of the summit was to gain consensuson key issues
and,whereappropriate,coordinateanddraft legislation.Within the EnergyCommitteeto
the summit, therewasstrongconsensusthat furtherjise of renewablesfor the generation I
of electricity should be encouraged.Consequently,a numberof bills were draftedand
discussedwithin theSupply-SideSubcommittee.Most of thesebills were forwardedto the
legislature.The majority were not passedfrom legislative committee, in part, due to the

lack of support by the utilities and the PUG, but also due to the tight budgetconstraints
of this year’sstatelegislature4. I

~ Editor’s note: At the time of the workshop,legislative hearingswere still underway,so that the

commentsin the text abovereflect the status as of that time. It should be noted that one important
resolution waspassed.The resolution (SCR No. 40) requiresthe PUC to open a renewablesinformation

docket. It is hopedthat thisdocketwill facilitate the informal exchangeof information on renewablesand
the PUG’sconsiderationof regulatoryalternativesto improve theIRP.
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Recommendations

Severalrecommendationswere made:

1) considerationof strongerlegislationduring nextyear’s session,

2) working with the utilities and thePUG to aggressivelyimplementIRP,

3) building of consensusthroughthesummitprocess,

4) establisha State EnergyCommissionto facilitate overall planningandcoordination
of energyissues.
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I
5.0 Wrap-Up DiscussionsandComments

Synopsisof thePanelDiscussions.

Eachof the presenterswas askedto provide a brief synopsisand highlights from
their respecffvepaneldiscussions.

Session2: TechnologyandResourceStatus

Panel1 (Technologyand Industry:Ms. SueHock). The industry is now or on the
vergeof producingthe 5 ~/kWh wind turbine.The 4 ~/kWh advancedwind turbinesare
on the drawingsboardsand areexpectedto be in the marketplaceby 2000. In Hawaii,
while therehavebeenproblems,the industry’s experiencehasbeenparticularlyvaluable,
as problemswith turbulence-inducedloads and salt-corrosionwere identified and are
being resolved.The industry hasmaturedand is no longerviewed asa cottageindustry
of granolacruncher~. I

Panel2 (ResourceAvailability: Ms. Karen (‘onover). Hawaii hasan excellentwind
resourceon each of its islands. The resource is well-documentedand on-going wind
measurementsare supportedby the state. Potentially, there are excellentwind sites on
both state andprivate land available for development.But there are concernsvoiced by
some potential landownersabout the use of their land for wind power development. I
Theseinclude visual impact, competitionwith existing or planneduses,avian mortality,

cultural andnativeHawaiianconcerns.

Panel 3 (Utility Integration Issues:Mr. 6’harles S,nith~).This panel discussedthe
details of a study conducted on the Big Island’s utility system and operating

characteristicsand experiencç with wind power. The study identified the need for
spinningreserve,frequencyregulationand automaticgenerationcontrol to improveutility
operation.The newgenerationof advancedwind turbinesare expectedto overcomeall
of the disadvantagesseenwith the first generationdesignson the island. The new
turbineswill be ableto provideboth real and reactivepower,and possibly participatein
frequencyregulation. A joint utility/developer collaborativewas proposedto investigate
strategiesfor increasingwind powerpenetrationon the island.

Session3: Project DevelopmentandImplementation Issues I
Panel4 (Projecl Development:Mr. Keith Avery, subsliiulin,gfor Dr. Jan Hamrin).

Project developmentof wind power has been difficult in Hawaii. The utility’s role is

changing,and there are new opportunities in how contractsare designed,how wind
power is integratedand how projectsaredeveloped,ownedand operated.With respect
to projects to be developed by independent power producers (IPPs), two
recommendationswere made:

I
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1) an incentive should be created to provide a benefit to the utility and its
shareholders,and

2) additional discussion is needed on the contract elements required for a
financiableproject. Theprocessof projectdevelopmentcanbe enhancedthrough
cooperationand confidencebuilding betweenindustry and the utility, but public

input and responsesarealso needed.

Panel5 (GovernmentSupportto Industry:Mess~.RonLooseandMauriceKaya). At
the federal level, the appropriateroles are technologydevelopmentand supportto the
industry to expandcommercialization.However, the form of the support is changing.
Tax creditsare becomingobsolete,as the economicsof wind power improves,but there
are still technical and cost risks associatedwith project development.The federal
governmentis seekingto sharethat risk with local stakeholders.At the state level in
Hawaii, the key roles are support of resource assessment,overcoming technical
impedimentsto wind power applicationin Hawaii, removal of institutional barriersand
application of appropriate incentives. The state can provide an additional role by
facilitating the formation of partnershipswith the federal governmentand industry. One
lessonthat hasbeenlearnedis that the stateneedsto not only talk to but also listen to
theotherstakeholdersaswell.

Panel6 (Benefitsof Wind Power to Hawaii: Mr. Tom Gray). Wind power has
public supportandcanprovidecertaineconomicandenvironmentalbenefitsboth at the
local andglobal levels, e.g., increasedemployment,reducedsupply risks, etc. However,
many of the benefits of wind power are not readily quantifiable, and there is
disagreementon the bestapproachto valuationof thesebenefits.Consequently,there is
a needfor educatingthepublic on thebenefitsof wind power.

Panel7 (integratedResourcePlanning:Mr. DavidMoskovit4. IntegratedResource
Planning (IRP) is an effective tool for obtaining leastcost energy services.The basic
approachis to determinethe worth or value of energyalternativesandselectthosewith
costs lower than their value. Avoided costs are typically taken as the value of power
providedto the utility by an alternativeenergysource.Improvementsin the IRP process
are generally focusedon improvementsor refinementsin the avoidedcost. Other key
issuesin IRP are risk and uncertainty,fuel diversity, and capacityvalue. Argumentshave
beenmadethat wind power can reducerisks anduncertaintyin the energysupply, can
contribute favorably to fuel diversity, and possessesa non-zerocapacityvalue. Overall,
IRP can provide an effective tool in supportingsound judgment in the utility planning
process.

37



Proceedingsof the HawaiiWindpowerWorkshop
FINAL Report—July29, 1994

I
Session4: StakeholderPerspectives

OpeningComments(Messrs.RonLeh~TomJeziernyand WarrenLee). Overall, too

much time is spent on substance,rather than the processin IRP. The processcan be
improved by better identification and inclusion of stakeholdersin advisory groups.
Utilities, in general,areshowing a willingnessto considerwind power.The catalystfor a
more meanihgful processwould be the formation of a wind energy collaborative,
consistingof the utilities, regulators,industry, governmentand the public. The utility
perspectiveincludesprime considerationof the quality and costof electricalservice.The
utility hasbeen burnedby its earlyexperienceswith wind power.While IRP hascreated
some attractive incentives for introduction of new technologies(such as DSM), the
utility’s commitmentis to avoid an increasein its Costs to the rate payer. IRP is the chief
mechanismfor renewedexaminationof wind power.The utilities supporta collaborative
approachin the developmentof action plans and public participation in the advisory
groups.

Panel8 (Public Perspectives:Mr. Clyde Murley). The advancingof the public I
perspectiveis a mighty struggle. The public views wind power as a sensibleenergy
choice.However,the exclusionof externalitiesin the IRP processnow standsasa barrier
to this public will. But there are significant institutional barriers against public
participation, one of which is the political processin Hawaii itself. A specific concern
voiced by the panel is the current bias in IRP towardsquantification, i.e., if a perceived I
benefit cannotbe quantified, then it will not be includedor will be inconsequentialin the
decisionprocess.

Panel9 (RegulatoryPerspectives:Mr. David Moskovit.z). The regulatory process
works best if done collaboratively through information exchangeand negotiation, but

sometimes litigation is required. A number of new initiatives have beenconsideredto
encouragerenewables,including greenpricing, greenRFP5,utility incentives,production
incentivesand risk-adjusted-ratesfor evaluationof life cycle costsfor renewables.

Panel10 (LegislativePerspectives:Mr. Eric Sikkema). Statescan learn from each
other.Legislationsupportingwind power(andotherrenewables)hasbeenmoreeffective
when supportedby the regulators,utilities and consumeradvocacygroups. In Hawaii, I
this year’s legislative efforts fell short of the consensusachievedduring the Energyand
EnvironmentalSummit. However, it wasnoted that it is very difficult to passlegislation

in Hawaii on the first year’s attempt, when it normally takes up to three years.
Cooperativeand aggressiveaction might result in successsoonerthan threeyears.

Discussion I
Education.The needfor educationwasacknowledgedand stressedagain.The need

to educatethe public extendsall the way from school-agechildren to legislators.This is

an areawherethe statecan show leadership.

I
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Externalities.Businessesare alreadyinvolved, or needto be, in IRP. The point was
madethat externalitiesshouldbe usedin pricing, not just in planning. It wassuggested
thata valuebe assignedasa placeholderuntil aspecificassignmentcan be made.

Incentives. Utilities need an incentive to go for wind power. The question is
whether the industry still needsincentives?Ron Loose indicatedthat DOE is not looking
at long-term incentives.However, to encouragefurther commercialization,the initial risk
of marketpenetrationneedsto be overcome.Consequently,thegovernmentbuy-downof
that risk is viewedasa temporarymeasureto get industry overthehump.

GoodExperience. Ed DeMeo(EPRI) pointedout that Hawaii’s major problem with
wind hasbeen its own bad experience.What is neededis a way to engineera good

experience (rather than replicate it). Deployment assistance(viz.-a-viz. the joint
EPIWDOE wind turbine verification program) is a good example of a way to work
togetherto engineerthatgood experience.

LegislativeActivity. Dr. Rezachek(DBEDfl indicated that, while some of the
summit bills werestill alive, help was neededfrom thosepresentto provide testimony. A
list of the bills, with their status,was includedaspartof the panel8 discussion.
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I
6.0 Conclusionsand Recommendations

I
Conclusions

The Hawaii Windpower Workshop brought together approximately 80 key
government,utility, industry and private representativesin Honolulu, Hawaii, to discussand
learn from eachotherhow additional windpowermight beaddedto the supplymix for the
Hawaiianutilities. A key outcomeof the workshopwastheoverwhelmingconsensusthat the
useof windpowershouldbe increasedin Hawaii.This consensuswasconsistentin all of the
panel discussions,and throughout the entire workshop. Furthermore, it is signifIcant the
discussionsweresometimeslively, but not heated;informativeand accurate,but not biased;
andproactive,but not reactionary.

In 1984 a similar workshopwas held, at which time many of the same issueswere I
raised, and a similar vision of the future of windpower waspainted. Sincethen much has
been learnedaboutthe applicability of windpower in Hawaii. This vision of the future of
windpowerin Hawaii hasbeenreinforcedandrenewedbecauseof the:

1. progressthat industryhasmadein improvingwind turbineperformanceand reliability
and in lowering costs,e.g. installedcosts havedroppedfrom $3,000/kWto $950/kW;
costof energyhassimilarly droppedfrom over20~t/kWhto 5t/kWh;

2. wfflingnessof the Hawaiian utilities to examinethe technologyintegrationissuesand
to takea freshlook at thebenefitsof windpower;and

3. implementation of IRP which is leading to the proactive inclusion of more
stakeholdersin the processofdeterminingtheenergyfutureof Hawaii.

Despitetheconsensuson the objectiveof usingmorewindpower, it is also recognized
that not everyoneagreeson its implementation.However,therewasgeneralagreementand
a willingnesson the partof theparticipantsto continuethediscussion. This willingnessis
the basisfor therecommendationswhich follow. I
Overall Recommendation

The overall recommendationis to form a Hawaii wind collaborative.The collaborative
will be the vehicle for establishing and maintaining a cooperative and collaborative
approachto enhancingthe useof wind power to meet the electrical energyneedsof the

people of Hawaii. The suggestedkey participants for the wind collaborative in Hawaii
include: the state (legislature, DBEDT, DLNIR, and others), county and federal (DOE)
governments; the utilities and the PUG, industry, landowners, environmental and

consumeradvocacygroups,andthe public at large. PIGHTR will spearheadthe activity to
form the collaborativewithin the next threemonths. The collaborative is viewed as an
informal processwhich cancontributepositively as an adjunct to IRP, which is viewed as
the moreformal process.
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SpecificReconunendations

The wind collaborative will be the ongoing forum for addressingwindpower
implementation issues, establishingcommon agendasand promoting windpower in
Hawaii. From the workshop, the following were identified as key issues with
recommendedactions:

1. Public Awareness:Implement public awarenessprograms regarding the potential
impacts (benefits and costs) to the communities in Hawaii due to wind power
development.The potential impacts include economicand environmentalbenefits,
andconcernsregardingvisual compatibility, avian habitat and mortality, compatibility
with existing or planneduses,and socialandculturalvalues;

2. IRP: Investigateappropriatemechanismsfor evaluatingwind power within the IRP
framework, including ways to increase and enhance public involvement, and
recognition of economic and environmental benefits, capacity value, and other
benefitswhich might not be readilyquantifiable;

3. RegulatoryProcess:Encourageinformationexchangeandnegotiationin the regulatory
process.Considerspecific initiatives to encouragewind power, such as production
incentives, utility incentives for independentpower production, green pricing and

greensolicitations;

4. Wind TechnologySupport refinementsin wind power technologyto meet Hawaii’s
combinationof turbulent, humidand salt-corrosivewind conditionswith possibility of
periodichurricaneforcewinds;

5. Utility Integration:Conductdetailedpowersystemstudiesto investigatethe feasibility
of increasedpenetrationof wind power on each of the island grids, including the
potential for wind power and energystorageto participatein frequencyregulation,
peak-shavingandspinningreserve;and

6. Project Development:Facilitate formation of partnershipsto develop specific wind
powerprojects.
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